A regular feature of the American Journal of Critical Care, the ECG Puzzler addresses electrocardiogram (ECG) interpretation for clinical practice. To send an eLetter or to contribute to an online discussion about this article, visit www.ajcconline.org and click "Respond to This Article" on either the full-text or PDF view of the article. We welcome letters regarding this feature.
Interpretation Questions:
1. Is the ECG properly calibrated (10 mm) and are leads properly placed?
If no, interpret cautiously.
Is this a sinus rhythm (one P wave preceding every QRS complex)?
If no, check for number of P waves in relation to QRS complexes. 3. Is the heart rate (R-R interval) normal (60-100/min)?
If no, check for supra-ventricular or ventricular arrhythmias. 4. Is the QRS complex narrow (duration < 110 milliseconds [ms] 
Interpretation
Junctional escape rhythm with atrioventricular (AV) dissociation due to complete AV block, with P waves from both the sinus node (upright) and an ectopic location from a lower atrial region (arrows).
Rationale
AV block refers to an abnormality in the electrical conduction between the atria and ventricles. The location and severity of AV blocks can be identified by examining ECG features. For example, first degree AV block describes impulses originating from the SA node that are conducted but delayed (> 0.2 seconds), and are typically benign. Second degree AV blocks occur when some impulses are dropped and therefore are not conducted from the atria to the ventricles. These rhythms can be benign or require treatment based on patient symptoms and vital signs. Third degree, or complete AV block, occurs when conduction between the atrial and ventricles is disassociated, which is the overall rhythm seen in this example. As seen at the end of the rhythm strip (lead II), the sinus node is firing at an atrial rate of 80 beats/min (brackets), however, the P waves have no relationship to the QRS complexes. The P waves denoted by the arrows have a morphology suggesting origination from the low atrium because of the negative P-wave morphology, and are labeled as low atrial ectopic beats. Escape rhythms (junctional or ventricular) in complete AV block originate from an area distal to the site of the block. In this example, because the QRS complex is of normal duration (< 0.12 seconds), the impulse travels down the conduction system via the normal pathway, which confirms the origin of the block to be at the level of the AV junction rather than the ventricles. When the block is at the level of the AV junction, the rate of the escape rhythm is typically between 40 to 60 beats/min.
Management
Complete AV block is a medical emergency. Since this patient was unstable, emergent temporary pacing should be initiated to increase the heart rate, and thus, cardiac output. If the cardiac catheterization laboratory is not available, external pacing should be initiated until a transvenous pacemaker can be inserted. Causes of complete AV block include various pathological states that produce infiltration, fibrosis, or loss of connection in portions of the conduction system. A common cause to also consider are medications (ie, beta-blockers, calcium channel blockers, antiarrhythmics, and digoxin), which when discontinued can reverse this condition. In this case, potential reversible conditions were ruled out; hence, the patient had a permanent pacemaker implanted and was discharged home in stable condition.
Answers:
1. Yes, the ECG is properly calibrated per the calibration marks on the right side. 2. No, there are more P waves than QRS complexes. 3. No, the heart rate is slow at 44 beats/min. 4. Yes, the QRS complex is narrow at 0.08 seconds. 5. No, the ST segment is not deviated. 6. No, the T wave is not inverted. 7. No, the QTc is not prolonged. 
